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1. Standard Specifications and Plans: Standard Specifications and Plans: A. Hawaii Department of Transportation (HDOT), Hawaii Standard Specifications for Road and Bridge Construction, 2005. B. HDOT Highways Division Design Branch - Standard Plans dated 2008. 2. Design Specifications: Design Specifications: A. American Association of State Highway and Transportation Officials American Association of State Highway and Transportation Officials (AASHTO) 2020 "LRFD Bridge Design Specifications", 9th Edition as amended by HDOT document dated August 8, 2014 with subject title "Design Criteria for Bridges and Structures". B. AASHTO 2015 "LRFD Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals", 1st Edition, including all Interim Revisions through 2022. C. HDOT document dated August 8th, 2014 with subject title "Design Criteria for Bridges and Structures" and HDOT memorandum dated January 8, 2018 with subject title "Changes to Design Criteria for Bridges and Structures". 3. General: General: A. Before preparation of shop drawings for the sign support frame structures, the Contractor shall verify in the field the exact location of each anchor bolt and the elevations of existing grades, roadway, bridge decks, bent caps, corbels, barriers, pedestals, center medians, etc. 4. Wind Loads: Wind Loads: : A. Basic Wind Speed:  145 mph Basic Wind Speed:  145 mph B. Recurrence Interval:  1700 years Recurrence Interval:  1700 years C. Fatigue Importance Factor shall be based on Fatigue Category I.  Fatigue Importance Factor shall be based on Fatigue Category I.  D. Galloping and natural wind gusts have been considered for Galloping and natural wind gusts have been considered for cantilevered sign structures. E. Natural wind gusts have been considered for all sign structures. Natural wind gusts have been considered for all sign structures. F. Sign structures have been designed for a truck induced gust based Sign structures have been designed for a truck induced gust based on a truck speed of 20 mph over the posted speed. G. An additional 9 square foot sign that is centered 10-feet above An additional 9 square foot sign that is centered 10-feet above finish grade is included in the design for all sign structures. H. Railing Test Level:  TL-2 - H1EB-260 Railing Test Level:  TL-2 - H1EB-260   TL-3 - H1WB-421 and 78WB-853 5. Steel: Steel: A. All structural steel shall conform to the following requirements: All structural steel shall conform to the following requirements: 1. Plates, splice plates, and cover plates, ASTM A709, fy = 36 ksi 2. Angles        ASTM A709, fy = 36 ksi   ASTM A709, fy = 36 ksi 3. Base Plates and Wide Flanges    ASTM A709, fy = 50 ksi   ASTM A709, fy = 50 ksi 4. All others       ASTM A709, fy = 36 ksi   ASTM A709, fy = 36 ksi B. All new steel structures shall be ASTM A123 hot-dip zinc galvanized All new steel structures shall be ASTM A123 hot-dip zinc galvanized after fabrication.  Post-galvanizing quenching/passivation shall not be utilized if steel is going directly to paint.  Coordinate with coating Contractor. C. Vent holes shall be provided in members for hot-dip zinc galvanized Vent holes shall be provided in members for hot-dip zinc galvanized operation.  Size and location of holes shall be determined by galvanizing contractor, unless otherwise shown on the drawings.  Vent hole sizes and locations shall be included on the structural steel shop drawings.  All holes, other than base plates, shall be filled with zinc plugs following galvanizing operation. D. All shop fabricated holes shall be full-size drilled or sub-punched All shop fabricated holes shall be full-size drilled or sub-punched and reamed. E. Plates for columns, cover plates, base plates, angles, HSS tubes, Plates for columns, cover plates, base plates, angles, HSS tubes, wide flange sections, and anchor bolts shall meet the longitudinal Charpy V-Notch requirements for a non-fracture critical member in Zone 1. F. Steel plates for columns shall be cut and fabricated so that the Steel plates for columns shall be cut and fabricated so that the primary direction of rolling is parallel to the column length. For splice plates, the direction shall be parallel to the direction of the splice. For base plates, the direction shall be parallel to the direction of vehicular traffic. G. Bolts which connect steel to steel shall be high-strength bolts Bolts which connect steel to steel shall be high-strength bolts conforming to ASTM F3125, Grade A325, Type 1. Bolts shall be snug tightened unless otherwise shown on plans.  All pretensioned/slip-critical bolts shall utilize Direct Tension Indicating (DTI) washers.  Bolts shall be inspected following installation. H. Anchor bolts which connect steel to concrete shall be high-strength Anchor bolts which connect steel to concrete shall be high-strength threaded rods conforming to ASTM F1554,  Grade 105 and shall be straight rod with anchor plate details at the end as shown in the contract drawings.  Anchor bolts shall be pretensioned by the turn of the nut method.  See anchor bolt pretensioning schedule. I. New and existing anchor bolts shall utilize a double nut connection New and existing anchor bolts shall utilize a double nut connection with a leveling nut and top nut. J. All nuts shall be ASTM A563 DH heavy-hex and all hardened All nuts shall be ASTM A563 DH heavy-hex and all hardened washers shall be ASTM F436. DTI Washer shall be ASTM F959 and shall be installed under either the bolt head or a hardened washer. K. Threaded couplers shall be ASTM A194 heavy-hex and capable of Threaded couplers shall be ASTM A194 heavy-hex and capable of developing 125% of the full yield strength of the anchor bolts. 5. Steel (Cont.): Steel (Cont.): L. All hardware, including bolts, anchor bolts, nuts, washers, and All hardware, including bolts, anchor bolts, nuts, washers, and couplers shall be ASTM A153 hot-dip zinc galvanized.  Nut and coupler threads may be chased following the galvanizing process. M. All welding shall conform to the latest ANSI/AASHTO/AWS D1.5 All welding shall conform to the latest ANSI/AASHTO/AWS D1.5 Bridge Welding Code.  Welding shall be performed in accordance with a Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) as required in AWS D1.5 and approved by the Engineer.  The WPS variables shall be within the parameters established by the filler-metal manufacturer. N. All weld sizes are shown in inches. All weld sizes are shown in inches. O. All welds shall utilize E70XX Electrodes where Shielded Metal Arc All welds shall utilize E70XX Electrodes where Shielded Metal Arc Welding is utilized.  Where other welding processes are used, filler metal shall have matching strength to base metal. P. All welding shall be done in a manner to minimize distortion. All welding shall be done in a manner to minimize distortion. Q. Field welding shall not be permitted except at field splice locations Field welding shall not be permitted except at field splice locations as shown on the drawings. R. Shop welds and field welds shall be identified in the shop Shop welds and field welds shall be identified in the shop drawings. S. Fabricate sign structures with camber as specified on the plans. Fabricate sign structures with camber as specified on the plans. Two post sign structures shall have a smooth parabolic camber. 
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6. Concrete: Concrete: A. All concrete, other than drilled shafts, shall have a minimum 28-day All concrete, other than drilled shafts, shall have a minimum 28-day compressive strength f'c = 5000 psi, maximum W/C ratio of 0.45, and a maximum cementitious material content of 615 (lbs/cyd) unless otherwise noted. B. An alkali-resistant glass macro fiber shall be added to the concrete An alkali-resistant glass macro fiber shall be added to the concrete mix.  The fiber shall have an aspect ratio of 67 and a length of   1 1/2".  The dosage shall be 13 lbs per cubic yard of concrete. C. A migrating corrosion inhibitor amine carboxylate water-based A migrating corrosion inhibitor amine carboxylate water-based admixture shall be added to the concrete mix. The minimum dosage requirement shall be 24 ounces per cubic yard of concrete. D. Drilled shaft concrete shall have a minimum cementitious material Drilled shaft concrete shall have a minimum cementitious material content of 720 (lbs/cyd) . For drilled shaft concrete see Special Provisions Section 511. E. All concrete must comply with the C02 footprint reduction All concrete must comply with the C02 footprint reduction requirements of Special Provisions Section 601. 7.  Steel Reinforcing: Steel Reinforcing: A. All reinforcing steel shall be ASTM A615 Grade 60 deformed bars All reinforcing steel shall be ASTM A615 Grade 60 deformed bars unless otherwise noted. B. Reinforcing steel shall be ASTM A706 Type W where welded Reinforcing steel shall be ASTM A706 Type W where welded connections are required. C. The clear cover, measured from the surface of the concrete to the The clear cover, measured from the surface of the concrete to the face of any reinforcing bars, shall be as follows, except as otherwise shown. 1). Concrete cast against and permanently    exposed to earth = 3" unless otherwise noted 2). All others unless otherwise noted = 2" D. Reinforcing bars shall be detailed in accordance with the latest Reinforcing bars shall be detailed in accordance with the latest edition of the American Concrete Institute (ACI) Detailing Manual, unless otherwise noted. E. Reinforcing bars shall be placed and installed in accordance with Reinforcing bars shall be placed and installed in accordance with the CRSI Manual of Standard Practice and CRSI Placing Reinforcing Bars, unless otherwise noted. F. Minimum clear spacing between parallel bars shall be 1 1/2 times Minimum clear spacing between parallel bars shall be 1 1/2 times the diameter of bars (for non-bundled bars). In no case shall the clear distance between edge of the bars be less than 1 1/2 times the maximum size of the coarse aggregate or 1 1/2", whichever is greater. G. All dimensions relating to reinforcing bars are to centers of bars All dimensions relating to reinforcing bars are to centers of bars unless otherwise noted. H. Reinforcing bars shall be securely tied at all intersections and lap Reinforcing bars shall be securely tied at all intersections and lap splices except  where the spacing of intersections is less than one foot in each directions, in which case alternate intersections shall be tied. 8. Construction Notes: Construction Notes: A. The Contractor shall verify all dimensions and site conditions and The Contractor shall verify all dimensions and site conditions and shall report any discrepancies in writing to the Engineer before commencing work or ordering materials. B. The Contractor shall verify all site conditions and not rely upon The Contractor shall verify all site conditions and not rely upon these plans for existing dimensions, elevations and azimuths. Roadway location,  gutters, curbs and sidewalks, etc., conditions may differ from those shown. C. The Contractor shall be solely responsible for the protection of The Contractor shall be solely responsible for the protection of adjacent properties, utilities and existing and new structures from damage due to construction.  Repairing any damage shall be at the Contractor's own expense, to the satisfaction of the Engineer. D. The Contractor shall verify the location of all utility lines and The Contractor shall verify the location of all utility lines and notify the respective owners before commencing with excavation, and any temporary piling or sheeting.  E. Except as otherwise noted, all vertical dimensions are measured Except as otherwise noted, all vertical dimensions are measured plumb.  F. For concrete finish see Standard Specifications. For concrete finish see Standard Specifications. G. Construction joints may be relocated or additional ones added Construction joints may be relocated or additional ones added subject to the acceptance of the Engineer.  H. Unless otherwise noted, all exposed concrete edges shall be  Unless otherwise noted, all exposed concrete edges shall be  chamfered 3/4" x 3/4".  I. Prior to performing any drilling or coring operations into existing  Prior to performing any drilling or coring operations into existing  reinforced concrete, the Contractor shall verify the location of all existing reinforcing steel using an appropriate ground penetrating radar rebar scanner. Inform the Engineer of any conflicts, for review, if the planned drilled/cored hole cannot be moved. J. Epoxy anchoring material shall be an injectable, two-component Epoxy anchoring material shall be an injectable, two-component adhesive that has a current Evaluation Service Report from ICC-ES (International Code Council Evaluation Service Inc.) and has a characteristic bond strength, τ  , of at least 1,600 psi for a #5 τ  , of at least 1,600 psi for a #5 k,uncr , of at least 1,600 psi for a #5 reinforcing bar at Temperature Range A. K. Epoxy anchoring adhesive shall be injected into drilled hole using a Epoxy anchoring adhesive shall be injected into drilled hole using a piston-plug delivery system when installed overhead. L. All individuals performing drilled reinforcing dowel work shall hold All individuals performing drilled reinforcing dowel work shall hold a current ACI/CRSI Adhesive Anchor Installer certification. M. Drilling procedures, equipment, material and certifications shall be Drilling procedures, equipment, material and certifications shall be submitted to the Engineer for approval. N. In no case shall any adhesive anchor be installed closer than In no case shall any adhesive anchor be installed closer than 6-inches to any concrete edge or joint unless shown on plans. O. All holes drilled into concrete that go unused shall be completely All holes drilled into concrete that go unused shall be completely filled with a fast setting, two-component, polymer-modified, non-sag, cementitious patching and repair mortar containing a migratory corrosion inhibitor. 8. Construction Notes (Cont.): Construction Notes (Cont.): P. All drilled holes shall have dowels installed within same work shift All drilled holes shall have dowels installed within same work shift or shall otherwise be completely filled with a patching and repair mortar. Q. Contractor shall follow all epoxy anchoring adhesive Manufacturer's Contractor shall follow all epoxy anchoring adhesive Manufacturer's Printed Installation Instructions (MPII). R. Location of drilled holes in existing concrete for reinforcing steel Location of drilled holes in existing concrete for reinforcing steel dowels as shown on the plans are approximate.  Prior to placing holes in concrete, the Contractor shall locate all reinforcing steel, anchor bolts, thru bolts holes, etc. and adjust the location of the drilled holes to clear all of them.  Final hole locations are subject to the acceptance of the Engineer. S. Epoxy shall fully cure prior to pouring concrete around reinforcing Epoxy shall fully cure prior to pouring concrete around reinforcing steel dowels. T. All holes shall be hammer drilled using a hollow bit connected to a All holes shall be hammer drilled using a hollow bit connected to a vacuum system in accordance with a current Evaluation Service Report from ICC-ES. U. All demolition work of concrete, unless otherwise explicitly stated, All demolition work of concrete, unless otherwise explicitly stated, shall be performed using no larger than a 30-lb demolition hammer. V. When only portions of concrete are to be demolished the When only portions of concrete are to be demolished the intersections between the demolished concrete and the concrete that are to remain shall have a 1/2-inch deep sawcut around the entire perimeter of the demolished area. W. All existing concrete substrate surfaces which new concrete is All existing concrete substrate surfaces which new concrete is poured against shall be roughened to a minimum 1/4" amplitude and Saturated Surface Dry (SSD) prior to the placement of new concrete. X. All existing reinforcing shall remain in place unless otherwise All existing reinforcing shall remain in place unless otherwise noted. Any existing reinforcing damaged during concrete removal that was not permitted to be removed shall be repaired, with approval from the Engineer, at no cost to the State. 
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8. Construction Notes (Cont.): Construction Notes (Cont.): Y. Existing reinforcing that is to be partially removed shall be cut Existing reinforcing that is to be partially removed shall be cut back to provide 2" clear from finish concrete surface. Z. New concrete surfaces shall match the finish of the existing New concrete surfaces shall match the finish of the existing structure. Any reveals, patterns, or decorative features shall also match the existing structure, unless otherwise noted. AA. Aluminum members, stainless steel and other dissimilar metals in Aluminum members, stainless steel and other dissimilar metals in contact with structural steel shall be isolated with an appropriate dielectric material as approved by the Engineer. AB. Anchor bolts shall be installed using a template to ensure proper Anchor bolts shall be installed using a template to ensure proper layout.  Anchor bolts shall be installed with misalignments of less than 1:40 from vertical.  After installation, firm contact shall exist between the anchor bolt nuts, washers, and base plate on any anchor bolt installed in a misaligned position. AC. New roadway signs shall be installed before existing signs are New roadway signs shall be installed before existing signs are removed.  Existing roadway signs shall be removed immediately after new signs are installed, unless otherwise approved by the Engineer. AD. Existing pavement, concrete, riprap, etc. shall be restored to its Existing pavement, concrete, riprap, etc. shall be restored to its original condition after completion of work. AE. All attachments on the sign structures shall be considered as part All attachments on the sign structures shall be considered as part of the sign structure and its removal will not be paid for separately. AF. Existing sign structures H201R-874, H1WB-421, and H2NBR-722 are Existing sign structures H201R-874, H1WB-421, and H2NBR-722 are believed to contain lead-based paint in excess of 5000 PPM as defined by the U.S. Environmental Protection Agency (EPA).  See Special Provisions Section 695 for removal and disposal requirements.   AG. Existing sign structures H1EB-104, H1EBR-260, and 78WB-853 are Existing sign structures H1EB-104, H1EBR-260, and 78WB-853 are believed to contain lead-containing paint below the 5000 PPM concentration threshold.   AH. The Contractor is responsible for conducting work in accordance The Contractor is responsible for conducting work in accordance with 29 CFR 1926.62 OSHA Lead Construction Standard including an air monitoring assessment during lead paint disturbance if necessary. AI. The Contractor is responsible for conducting their own The Contractor is responsible for conducting their own independent paint chip sampling of the existing sign structures to identify the presence, extent, and condition of existing paint suspected of containing lead. AJ. The Contractor shall perform a thorough survey of all sign The Contractor shall perform a thorough survey of all sign structure locations to verify elevations of existing grades, roadway, bridge decks, bent caps, corbels, barriers, pedestals, center medians, etc. and to verify sign structure lengths and heights.  This survey shall be performed prior to the submittal of structural steel and reinforcing steel shop drawings. AK. The Contractor shall disconnect all power to the existing signs.  The Contractor shall disconnect all power to the existing signs.  The electrical lines shall be capped and stored in the closest State of Hawaii DOT pull box, unless otherwise noted. 9. Paint: Paint: : A. New sign structures shall be hot-dip zinc galvanized prior to New sign structures shall be hot-dip zinc galvanized prior to being painted with an epoxy intermediate and a highly weatherable Fluoropolymer top coat. B. Sign structures shall be painted at an offsite location by an Sign structures shall be painted at an offsite location by an approved SSPC-QP-3 certified shop approved by the Engineer.  Only touch up painting shall be allowed at the construction site. C. Finish color shall be Dark Green. Finish color shall be Dark Green. D. See Special Provisions Section 675 and 697 for further coating See Special Provisions Section 675 and 697 for further coating requirements including surface preparation and stripe coating. 10. Foundation Notes: Foundation Notes: A. The Foundation Design is based upon recommendations contained The Foundation Design is based upon recommendations contained in the Geotechnical Engineering Exploration report dated July 24, 2023. The report shall be considered as a part of the construction documents and its recommendations shall be implemented unless otherwise directed by the Engineer. The Contractor may obtain a copy of the report at the State of Hawaii, Department of Transportation, Highways Division, upon written request to the Engineer.
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A-0.1

UNCONSOLIDATED UNDRAINED TRIAXIAL
COMPRESSION (ksf)

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON
NO. 4 SIEVE

50% OR MORE OF
COARSE FRACTION

PASSING
THROUGH NO. 4

SIEVE

MORE THAN 50%
OF MATERIAL

RETAINED ON NO.
200  SIEVE

50% OR MORE OF
MATERIAL PASSING
THROUGH NO. 200

SIEVE

TORVANE SHEAR (tsf)

(2-INCH) O.D. STANDARD PENETRATION TEST

(3-INCH) O.D. MODIFIED CALIFORNIA SAMPLE

INORGANIC SILTS AND VERY FINE SANDS,
ROCK FLOUR, SILTY OR CLAYEY FINE SANDS
OR CLAYEY SILTS WITH SLIGHT PLASTICITY

POORLY-GRADED GRAVELS, GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY
MIXTURES

WELL-GRADED SANDS, GRAVELLY SANDS,
LITTLE OR NO FINES

POORLY-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

SILTY SANDS, SAND-SILT MIXTURES

CLAYEY SANDS, SAND-CLAY MIXTURES

LIQUID LIMIT
50 OR MORE CH

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

MH

SILTS
AND

CLAYS

SILTS
AND

CLAYS
LIQUID LIMIT

LESS THAN 50

USCS TYPICAL
DESCRIPTIONS

GW

MORE THAN 12%
FINES

WATER LEVEL OBSERVED IN BORING OVERNIGHT

HIGHLY ORGANIC SOILS

SILTY GRAVELS, GRAVEL-SAND-SILT
MIXTURES

OL

PEAT, HUMUS, SWAMP SOILS WITH HIGH
ORGANIC CONTENTS

INORGANIC CLAYS OF LOW TO MEDIUM
PLASTICITY, GRAVELLY CLAYS, SANDY
CLAYS, SILTY CLAYS, LEAN CLAYS

Soil Log Legend

ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS

SC

Plate

GM

FINE-
GRAINED

SOILS

COARSE-
GRAINED

SOILS

CLEAN SANDS

SANDS WITH
FINES

SP
SANDS

GRAVELS

WELL-GRADED GRAVELS,  GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

ML

CL

OH

LESS THAN 5%
FINES

GRAVELS WITH
FINES

CLEAN
GRAVELS

GRAB SAMPLE

PLASTICITY INDEX (NP=NON-PLASTIC)

TV

LEGEND

WATER LEVEL OBSERVED IN BORING AT TIME OF
DRILLING
WATER LEVEL OBSERVED IN BORING AFTER DRILLING

SM

MAJOR DIVISIONS

GP

MORE THAN 12%
FINES

PT

LESS THAN 5%
FINES

UNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

ORGANIC SILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY

SW

GC

INORGANIC SILT, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILTY
SOILS

INORGANIC CLAYS OF HIGH PLASTICITY

PI

LL

TXUU

UNCONFINED COMPRESSION
OR UNIAXIAL COMPRESSIVE STRENGTH

CORE SAMPLE

SHELBY TUBE SAMPLE

LIQUID LIMIT (NP=NON-PLASTIC)

UC
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A-0.2

Medium Sand
Fine Sand

#4 to #200 (4.75-mm to 0.075-mm)
#4 to #10 (4.75-mm to 2-mm)

> 12 inches (305-mm)

3-inch to #4 (75-mm to 4.75-mm)

Sieve Number and / or Size

Gravel

#10 to #40 (2-mm to 0.425-mm)
#40 to #200 (0.425-mm to 0.075-mm)

3 to 12 inches (75-mm to 305-mm)

Description

PP Readings
(tsf)

2.0 - 4.0

> 4.0

N-Value (Blows/Foot)
MCS
0 - 4

RELATIVE DENSITY / CONSISTENCY

GRAIN SIZE DEFINITION

ABBREVIATIONS

N-Value (Blows/Foot)

0 - 7

Dry:    Absence of moisture, dry to the touch

Moist: Damp but no visible water

Wet:   Visible free water, usually soil is below water table

WOH:  Weight of Hammer

WOR:  Weight of Drill Rods

SPT:    Standard Penetration Test Split-Spoon Sampler

MCS:   Modified California Sampler

PP:      Pocket Penetrometer

4 - 7

7 - 15
15 - 27

27 - 55

SPT
0 - 2

> 55> 30

4 - 8

15 - 30

MOISTURE CONTENT DEFINITIONS

SPT
0 - 4

4 - 10

10 - 30
30 - 50

> 50

MCS

Loose

EXAMPLE: Soil Containing 60% Gravel, 25% Sand, 15% Fines. Described as: SILTY GRAVEL with some sand

Plate

GRANULAR SOIL (- #200 <50%)

2 - 4

8 - 15

Relative
Density

Very Loose

Dense

Very Dense

COHESIVE SOIL (- #200    50%)

PRIMARY constituents are composed of the largest
percent of the soil mass. Primary constituents are
capitalized and bold (i.e., GRAVEL, SAND)

PRIMARY constituents are based on plasticity. Primary
constituents are capitalized and bold (i.e., CLAY, SILT)

SECONDARY constituents are composed of a
percentage less than the primary constituent. If the soil
mass consists of 12 percent or more fines content, a
cohesive constituent is used (SILTY or CLAYEY);
otherwise, a granular constituent is used (GRAVELLY or
SANDY) provided that the secondary constituent
consists of 20 percent or more of the soil mass.
Secondary constituents are capitalized and bold (i.e.,
SANDY GRAVEL, CLAYEY SAND) and precede the
primary constituent.

SECONDARY constituents are composed of a percentage
less than the primary constituent, but more than 20 percent
of the soil mass. Secondary constituents are capitalized
and bold (i.e., SANDY CLAY, SILTY CLAY, CLAYEY SILT)
and precede the primary constituent.

Sand

Boulders
Cobbles

Coarse Gravel 3-inch to 3/4-inch (75-mm to 19-mm)
Fine Gravel 3/4-inch to #4 (19-mm to 4.75-mm)

GEOLABS, INC. CLASSIFICATION*

Granular Soils Cohesive Soils

Consistency

accessory descriptions compose of the following:
with some: >12%
with a little: 5 - 12%
with traces of: <5%
accessory descriptions are lower cased and follow the
Primary and Secondary Constituents
(i.e., SILTY CLAY with some sand)

Very Soft

Soft

Medium Stiff
Stiff

Very Stiff

Hard

< 0.5

0.5 - 1.0
1.0 - 2.0

7 - 18

18 - 55
55 - 91

> 91

Medium Dense

Coarse Sand

(with deviations from ASTM D2488)
Soil Classification Log Key

*Soil descriptions are based on ASTM D2488-09a, Visual-Manual Procedure, with the
above modifications by Geolabs, Inc. to the Unified Soil Classification System (USCS).

accessory descriptions compose of the following:
with some: >12%
with a little: 5 - 12%
with traces of: <5%
accessory descriptions are lower cased and follow the
Primary and Secondary Constituents
(i.e., SILTY GRAVEL with a little sand)
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A-0.3

ROCK DESCRIPTIONS

Plate

BRECCIA

CLINKER

COBBLES

CORAL

BASALT

ROCK DESCRIPTION SYSTEM

Greater than 24 inches apart

12 to 24 inches apart

6 to 12 inches apart

3 to 6 inches apart

Less than 3 inches apart

Rock shows no sign of discoloration or loss of strength.

Slight discoloration inwards from open fractures.

Discoloration throughout and noticeably weakened though not able to break by hand.

Most minerals decomposed with some corestones present in residual soil mass. Can be broken by hand.

Saprolite. Mineral residue completely decomposed to soil but fabric and structure preserved.

The following terms describe general fracture spacing of a rock:

The following terms describe the chemical weathering of a rock:

ROCK FRACTURE CHARACTERISTICS

DEGREE OF WEATHERING

HARDNESS

BOULDERS

VOID/CAVITY

TUFF

SILTSTONE

LIMESTONE

Unweathered:

Slightly Weathered:

Moderately Weathered:

Highly Weathered:

Extremely Weathered:

Very Hard:

Hard:

Medium Hard:

Soft:

Very Soft:

SANDSTONE

Massive:

Slightly Fractured:

Moderately Fractured:

Closely Fractured:

Severely Fractured:

Rock Log Legend

The following terms describe the resistance of a rock to indentation or scratching:
Specimen breaks with difficulty after several "pinging" hammer blows.
Example: Dense, fine grain volcanic rock

Specimen breaks with some difficulty after several hammer blows.
Example: Vesicular, vugular, coarse-grained rock

Specimen can be broked by one hammer blow. Cannot be scraped by knife. SPT may penetrate by
~25 blows per inch with bounce.
Example: Porous rock such as clinker, cinder, and coral reef

Can be indented by one hammer blow. Can be scraped or peeled by knife. SPT can penetrate by
~100 blows per foot.
Example: Weathered rock, chalk-like coral reef

Crumbles under hammer blow. Can be peeled and carved by knife. Can be indented by finger
pressure.
Example: Saprolite

CONGLOMERATE
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GEOTECHNICAL NOTES:  1. A geotechnical engineering report entitled "Geotechnical Engineering Exploration, Interstate A geotechnical engineering report entitled "Geotechnical Engineering Exploration, Interstate Route H-1 and H-201, Destination Sign Upgrade/Replacement, Phase 3, FAP No. NH-0300 (144), Island Of Oahu, Hawaii" dated February 3, 2022 has been prepared by Geolabs, Inc.  A copy of the report is on file at the office of the Engineer for review by the Contractor. 2. For boring locations, see Sheets R-2, R-3, R-5, and R-6. For boring locations, see Sheets R-2, R-3, R-5, and R-6. 3. The information presented in the logs of borings depict the subsurface conditions encountered The information presented in the logs of borings depict the subsurface conditions encountered at that specified location and at the time of the field exploration only. Variations of subsoil conditions from those depicted in the logs of borings may occur between and beyond the borings. 4. The penetration resistance shown on the logs of borings indicate the number of blows The penetration resistance shown on the logs of borings indicate the number of blows required for the specific sampler type used.  The blow counts may need to be factored to obtain the Standard Penetration Test (SPT) blow counts. 5. The data given is for general information only. Bidders shall examine the site and the boring The data given is for general information only. Bidders shall examine the site and the boring data and draw their own conclusions therefrom as to the character of materials to be encountered. The Engineer will not assume responsibility for variations of subsoil quality or conditions other than at the boring locations shown and at the time the borings were taken.
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12-inch ASPHALTIC CONCRETE
Gray angular SANDY GRAVEL (BASALTIC) with
traces of clayey silt, dense, moist (fill)
Brownish gray GRAVELLY SAND (BASALTIC)
with a little silt, medium dense, moist (fill)
grades to loose
grades to sandy gravel locally
Reddish brown CLAYEY SILT with a little gravel
(basaltic), very stiff, moist (residual soil)
Reddish brown SILTY CLAY, very stiff to hard,
moist (residual soil)
Dark brown SILTY CLAY with some decomposed
gravel, hard, moist (weathered clinker)
Gray CLAYEY SILT with remnant rock structure,
hard, moist (saprolite)
Gray vugular BASALT, severely to closely
fractured, slightly weathered, hard (basalt
formation)
grades to moderately fractured
 Boring terminated at 31.5 feet

61
12
14

23

82

74

GW
SP-
SM

MH

CH
MH

MH

>4.5

0

40

50

28

100

88
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74

172

4
6
7
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Sieve
- #200 =
11.9%

TXUU
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Description

5
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35

CME-45C TRUCK
4" Solid Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:

April 15, 2018
April 16, 2018
S. Latronic
31.5 feet
7341-00

GEOLABS, INC.
Geotechnical Engineering
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Not Encountered

6-inch ASPHALTIC CONCRETE
Gray angular SANDY GRAVEL (BASALTIC),
dense, moist (fill)
Reddish brown CLAYEY SILT with some
decomposed gravel, hard, moist (residual soil)

 grades with remnant rock structure

Gray vugular BASALT, closely fractured, slightly
weathered, hard (basalt formation)

grades to moderately fractured

 Boring terminated at 31.5 feet

37
48
84

30

31/6"
 +50/5"

GW
MH

>4.5

29
17

72

79
100

100
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UC=
7270 psi
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Elevation : N/A

Log of
Boring
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Description
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CME-45C TRUCK
4" Solid Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:

April 16, 2018
April 17, 2018
S. Latronic
31.5 feet
7341-00

GEOLABS, INC.
Geotechnical Engineering
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Not Encountered

12-inch ASPHALTIC CONCRETE
Gray SANDY GRAVEL (BASALTIC), medium
dense to dense, moist (fill)
Brown with gray mottling CLAYEY SILT with some
gravel (basaltic) and a little sand, very stiff, moist
(fill)
Brown SILTY CLAY with some sand and gravel,
stiff to very stiff, moist (residual soil)
Brownish gray SILTY SAND (BASALTIC) with
some gravel, dense to very dense, wet (saprolite)
Gray BASALT, slightly to moderately fractured,
unweathered to slightly weathered, very hard
(basalt formation)
 grades with clayey seams locally, closely
fractured

 Boring terminated at 26.5 feet

50
19
17

50/2"

GW
MH
CH

SM

>4.5

>4.5

72

15
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100
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4" Solid Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:

April 17, 2018
April 18, 2018
S. Latronic
26.5 feet
7341-00

GEOLABS, INC.
Geotechnical Engineering
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DESTINATION SIGN UPGRADE/REPLACEMENT, PHASE 3

FAP NO. NH-0300 (144)
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INTERSTATE ROUTE H-1 AND H-201
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ISLAND OF OAHU, HAWAII

INTERSTATE ROUTE H-1 AND H-201
DESTINATION SIGN UPGRADE/REPLACEMENT, PHASE 3

FAP NO. NH-0300 (144)
ISLAND OF OAHU, HAWAII
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3-inch ASPHALTIC CONCRETE
Brownish gray SANDY GRAVEL (BASALTIC),
moist (fill)
Reddish brown CLAYEY SAND with some angular
gravel, medium stiff, moist (fill)
Reddish brown SANDY SILT with a little clay,
medium stiff, moist (residual soil)
Reddish brown and gray SILTY SAND
(BASALTIC) with some gravel (basaltic), very
dense, moist (saprolite)
Brownish gray vugular BASALT, severely
fractured, moderately weathered, hard (basalt
formation)
grades to slightly fractured
grades to gray
grades to closely to severely fractured
grades to moderately fractured

 Boring terminated at 31 feet
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CME-75DG2
4" Solid-Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:

January 5, 2022
January 6, 2022
B. Aiu
31 feet
7341-00

GEOLABS, INC.
Geotechnical Engineering
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INTERSTATE ROUTE H-1 AND H-201
DESTINATION SIGN UPGRADE/REPLACEMENT, PHASE 3

FAP NO. NH-0300 (144)
ISLAND OF OAHU, HAWAII

INTERSTATE ROUTE H-1 AND H-201
DESTINATION SIGN UPGRADE/REPLACEMENT, PHASE 3

FAP NO. NH-0300 (144)
ISLAND OF OAHU, HAWAII

INTERSTATE ROUTE H-1 AND H-201
DESTINATION SIGN UPGRADE/REPLACEMENT, PHASE 3

FAP NO. NH-0300 (144)
ISLAND OF OAHU, HAWAII
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8-inch ASPHALTIC CONCRETE
Light brown with multi-color mottling SANDY SILT
with a little gravel, very stiff to hard, moist (fill)

Tan GRAVELLY SAND (CORALLINE), medium
dense to dense, moist (fill)
Brown SANDY SILT with some gravel, hard, moist
(alluvium)

Brown with multi-color mottling rounded SILTY
SAND with some gravel (basaltic), medium dense,
moist (alluvium)

Brown SILTY GRAVEL with some sand (basaltic),
medium dense (alluvium)
grades with some cobbles

grades with a little clay

grades with boulders

 Boring terminated at 45.6 feet

 * Elevations estimated from Topographic Survey
Map prepared by Controlpoint Surveying, Inc.
dated February 20, 2018.
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CME-75DG2
4" Solid-Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:
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Elevation (feet ): 36 *

GEOLABS, INC.
Geotechnical Engineering
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9-inch ASPHALTIC CONCRETE
Reddish brown with gray angular SILTY GRAVEL
(BASALTIC) with some sand, very dense, moist
(fill)
Brown SANDY SILT, hard, moist (alluvium)

Brown with multi-color mottling SANDY GRAVEL
with a little silt, medium dense, moist (alluvium)

grades with more silt

grades with cobbles and boulders

 Boring terminated at 30.1 feet
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CME-75DG2
4" Solid-Stem Auger & PQ Coring
140 lb. wt., 30 in. drop

Date Started:
Date Completed:
Logged By:
Total Depth:
Work Order:

Water Level:

Drill Rig:
Drilling Method:
Driving Energy:

January 3, 2022
January 3, 2022
B. Aiu
30.1 feet
7341-00

GEOLABS, INC.
Geotechnical Engineering

BO
R

IN
G

_L
O

G
_D

O
T_

H
AL

F-
D

XF
  7

34
1-

00
.G

PJ
  G

EO
LA

BS
.G

D
T 

 2
/2

/2
2

22.7 ft.   01/03/2022 1035 HRS

* Elevations estimated from Topographic Survey Map prepared by
Controlpoint Surveying, Inc. dated February 20, 2018.
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